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SOFTWARE DEVELGPMENT, AND MAI NTENANCE AND USER DOCUMENTATI ON
1.0 SOFTWARE DEVELCPMENT

1.1.0 SCOPE

1.1.1 Scope. This docunent establishes standards to be observed
by the contractor in the devel opnment of software.

1.1.2 Application. The requirenents of this standard shall apply
to all software custom devel oped, or nodified, to nmeet governnent
speci ficati ons. Unl ess ot herwi se specified, they shall not anIy
to multipurpose comrercially produced production software, supplied
wi th supporting docunentation and updat es.

1.1.3  Contracting Oficer's Technical Representative. The
Contracting Oficer's Technical Representative (COTR) shall provide
the final iInterpretation of any conflict between this standard and

specific contract requirenents.

1.1.4 Wiivers. Any request for waiver of specific requirements of
this standard shall be submtted in witing to the COTR and to the
Contract Adm nistrator. A request for waiver nust include: %)
identification of the paragraphs for which the waiver is requested;
b) identification of the systens, equipnent, or conponents for
which the waiver is requested; and c) a discussion of rationale for
granting the  waiver, i ncl udi ng i mpact  on reliability,
mai ntai nability, schedule, and cost if the waiver is not granted.

1.2.0 APPLI CABLE DOCUMENTS

DCD- STD- 2167
"Def ense System Software Development"

Mlitary specifications and standards are available from Command':
Qfficer, U S. Naval Supply Center, 5801 Tabor Avenue, Phil adel phi a,

Pennsyl vania 19120.
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FI PS- PUB- 38
“Q@uidelines for Docunentation of Conputer Prograns

and Aut onat ed Data Systens”

Federal Information Processing Standards Publications are available
from The Suprintendent of Docunments, U S. Governnent Printing
Ofice, Wshington, D.C 20402.

NOAA/NESDIS
Standard No. s24.801 _
“Preparation of Operation and Mii ntenance Manuals"

NOAA standards are available from U'S Departnent of Commerce,
Nat i onal Cceanic and  Atnospheric  Administration, Nat i ona
Environnmental Satellite, Data, and Information Service, 0SD3,
Washi ngton, D.C 20233.

1.3.0 PROGRAM STRUCTURE AND FLOW

1.3.1 Modularity. Al'l systems shall be nade up of program and
subprogram nodul es, sonetinmes referred to as routines, and data
nodul es which are |inked together through external references.

1.3.1.1 Single Function. Each program or subprogram provides a
single distinct function. For exanple, the main programis usually
responsible, along with the interrupt system for the control

function.

1.3.1.2 Size. No limts are placed on size. But as a guideline
most  of the routines should include no nore than one page,
approximately fifty lines, of code. Only one instruction statenent
per line is permtted.

1.3.1.3 Code and Data Separation. Al |l executable code, bit
ﬁattern equates, read only data, etc. shall be wite protected by
ardware or software provided with the system Resi dent code and

data areas are distinct, and each contains the applicable
expl anatory text. Read only data should be segregated from read-
write data. Local variables within different nodul es shall not

share the sane storage |ocations.

1.3.2  Calling Conventions. A set of calling and return
conventions provide the execution |inkages between nodul es.

1.3.2.1 Call and Return Macros. Al assenbly routines will be
referenced for execution via the same call and return macros. The

call and return procedures shall include saving and restoring of
all systens registers altered, except for those serving to retain
results. Routi nes shall enploy nmacros from the system nmacro

l'i brary when avail abl e.



1.3.2.2 Single Entry. A single entry point will be used in each

1.3.2.3 Single Exit. A single exit point will be used in each
routine, except for error exits.

1.3.2.4 Program Flow. Routines will be organized on the listing
so they flow down the page. Branches shall be avoi ded when using
a nodular |anguage. This constraint, along with the use of conmmon
exits within a routine for each logic section, provide the
necessary structure for maintaining programvalidity and ease of

updat e.

1.3.2.5 Real Time Response Requirenents. If real time response
constraints dictate faster execution requirenents , exceptions to
t he above conventions (1.3.2.1 through 1.3.2.4) shall be requested
as described in 1.1.4. Requirenents for using interrupt inhibits
shall be clearly described. If a waiver is granted, such
occurrence(s) shall be clearly delineated with inline comments, and
shall not violate structured code requirenents.

1.3.2.6 Argunent Passing. Argunent passing techniques nust follow
those used by the equipnment nanufacturer or other commerci al
systens software vendor. The use of registers and/or the stack
should follow a consistent pattern

1.3.2.7 Success/Failure Indications. Success/failure indications
shoul d follow those used by the equi pnent manufacturer or other
comrerci al systens software vendor for the sane equipnent. This is
to assure the correct status of such indicators wll be maintained
t hroughout the code.

1.3.2.8 Argunent Validity. Mdules are responsible for verifying
the validity of arguments passed to them including val ues input
from sources external to the system Test code needed for this
function may be renoved, if not required by the conpl eted product.

1.3.2.9 Error Conditions. Al error condition |ogic paths must be
conpleted. Error return val ues cannot be ignored.

-3.2.10 Operations and Expressions. M xed node operations shal
be avoided (e.g., arithnetic between real nunbers and integer
nunbers). Conpound negative Boolean expressions shall be
Brohibited. The order of evaluation for conpound expressions shal
e clarified through the use of parentheses and spacing. Nesti ng
beyond five | evels shall be prohibited.

1.3.2.11 Operator Interface Conventions. Operator response
requi renents and displays to operators shall be consistent and
uni form of throughout a systemin order to mnimze training and
reduce the likelihood of operator errors.

1.3.2.11.1 Invalid Response. The software shall repronpt the
operator in response to an invalid response. The repronpt nmay



shall be no doubt or anbiguity as to what are comments and what is

execut abl e code. Separate comment |ines and paragraphs shall be
preceded and followed by a single blank Iine. mrents inserted on
Instruction statenment lines shall conformto 1.4.1.3.

1.4.2.2 Commrent  Cont ent . Al coding must be comented
t hroughout to convey the global role of the instruction statenents.
| n assenbly | anguage code this usually results in one comment per
l'ine of code with paragraphs of comrents included for explanation
of particularly inportant or conplex sections.

1.4.3  Namng Conventions. Strict nanming conventions are to be
mai ntai ned throughout each system

1.4.3.1 dobal vs. Local Synbols. There nust be different nam ng
conventions used for local and global synbols. This is usually a
singl e special character used as a prefix or suffix to the root
nane.

1.4.3.2 Interrupt Processing. Testing and altering interrupt
priorities nust be acconplished using a consistent set of synbols,
as determned by the |anguage.

1.4.3.3 Name Derivations. Program data nodul e, constant, and
vari abl e nanes shall be derived so as to neaningfully and clearly
identify the function perforned or being described. Thi s
derivation shall be uniformthroughout the system Language
keywords shall not be used as names.

1.4.4 Systems Messages and Codes. A coding schene nust be used
for each message within each category of system nessage (e.g.
error, diagnostic, input/output, ...).

1.4.4.1 Codes and/or flags nust be set within the routine
detecting the abnormal condition

1.4.4.2 Messages, formatted for screen display, nust be nade
avai l able for each system status condition. These nessages shoul d
have correspondi ng code and/or flag settings.

1.4.4.3 Al error and diagnostic nessages shall be presented in a
uni form manner and shall be sel f-explanatory. They shal |l not
require the operator to performtable |ook-ups or futher processing
of any kind to interpret the nessage. The nmessage shall indicate
the source or cause of the error condition, and, it possible, shal
iﬁentify both the routine detecting the error the routine causing
the error.

1.4.5 Mdul e Preface. Every program and data nodul e nust have a
reface comment bl ock containing the follow ng information and
I dentifiers. The identifiers nust be uniquely recognizable by
position and keyword.



NAME
TYPE

RELEASE
VERSI ON

MCODI FI CATI ON
LEVEL

MCODI FI CATI ON
DESCRI PTI ON

ORI G NATOR- DATE

FUNCTI ON

SYMBALS

MACROS

DATA

DECLARATI ON

DESCRI PTI ON

CALLI NG SEQUENCE

CALLI NG RQOUTI NES

CALLED ROQUTI NES

I N- PUTS

The name given to the nodul e.

Main Program Subroutine,
Macro, etc.

Dat a,
Funct i on,

The rel ease or base | evel of the program

nodul e.

The revision/update nunber of the release.
A nunber indicating the nodifications which
have been applied to the version.

A brief statenent indication the purpose and
function of the nodification

The nanme of each nodifying author and the date
of the nodification. Nanes and dates are
entered one per line in chronological order,
newest first (at the top of the listing).

A brief statenent of the function of the
modul e.

A list of the constants and the definitions
of each.

Alist of the local macro and function

definitions.

This shall include, for both local and gl obal
data: a description of each element (type,
organi zation (functional, alpha,

Si ze, etc.J, ) _
etc.); and adjacency requirenents (e.qg.
array elements, comon buffers, etc.).

A conprehensive summary of the function of
t he nodul e.

The precise syntax used when invoking the
program

Alist of all routines calling (using) the
modul e.

Alist of all routines called (used) by the
modul e.

A list of the inputs expected by the nodul e;
catagorized by the sources; and indicating
whet her the input is a value or reference
par amet er



QUTPUTS A list of the outputs produced.

EXTERNAL A list of all external procedures invoked.
PROCEDURES
AFFECTS State alterations, etc. which are not explicit

outputs, (e.g., globals effected, etc.).
Modi fication of globals are discouraged.

HARDWARE A list of hardware requirenents and configura-

tions necessary for proper medial function
REAL- TI ME List real-tine execution requirenents of the
REQUI REMENTS modul e.

1.5.0 SOURCE FI LE MAI NTENANCE

1.5.1 Mbdul e Storage. Program nodul es in the system shall be
maintained in a file or data base by nodule type, or in a separate
file or data base entities. There nmust be an external file nane
corresponding to the internal nodule(s) wth additional information
such as release and version. There nust be an external file
"qualifier" for the "type" of nodule in the file.

1.5.2 Modul e Creation and Updati ng. The source creation and
mai nt enance shall be done in base levels. A base level is defined
as a point at which the program source files have been frozen
foll owi ng successful testing. The base level will be naintained
until major revisions and nodifications justify the creation of a
new base level. This point is usually reached whenever the overal

function (sum of the individual functions) is significantly
different fromthe previous release. This inplies that nore than
a few revisions/nodifications have been nade for corrections and

enhancenent s.

1.6.0 SOURCE LANGUAGES

1.6.1 Languages. Al'l machine instructions shall be generated
usi ng assenbl ers and/or conpilers. H gh | evel |anguages ée.g.,
FORTRAN, COBOL, PASCAL) in wide use, wll be preferred over

assenbl y | anguages.

1.6.2 Conpilers. Up to date (i.e., latest standard) conpilers shal
be used. Wien. no industry standards are available, the source
| anguage nust be in wide use on nore than one vendors processor

desi gn.

1.6.3 Assenblers. Assenblers shall have nacro capability.



2.0 SOFTWARE NAI NTENANCE DOCUMENTATI ON

2.1.0 SCOPE

2.1.1 Scope. This document establishes a content standard to be
observed by contractors in the preparation of software maintenance
manual s.  The nmanual s adhering to this standard shall be addressed

to conputer specialists (e.g., programrers).

2.1.2 Application. The requirenents of this standard shall apply
to systems devel oped or made to governnent specifications. Unless
otherwi se specified, they shall not apply to comercial production
items which shall be supplied with comercial manuals.

The contractor shall provide all supportin docunent ation
applicable to the delivered system normally supplied (delivered)
wth commercial itens by the Oiginal Equiprrent Manufacture (CEM).
In addition, the contractor shall provide a list of all the
supporting docunents available fromthe comercial CEM with an
indication of applicability to the delivered system

2.2.0 CONTENT

2.2.1 Systenl Subsystem Description. Provide a general description
of the systenisubsystemto establish a frane of reference for the

rest of the docunment. Include a sunmary of the functional and data
requi renents satisfied by each systeni subsystem Descri be the
general interrelationships of the systenl subsystem conponents. All
external entities shall be identified and described. Al l

descriptions must coincide with the diagrans nentioned in the
follow ng paragraph. List and describe Iimtations and operating
constraints associated with the use of the systenf subsystem Li st
and describe all hardware and software requirenents of the

syst em subsystem and nodul es.

2.2.2 System Di agrans. One or nore system di agrans shall be
included to show the conplete configuration. These diagrans shall
be structured fromthe general to the detailed, and be conpletely
descri bed by references on the diagramto textual descriptions.
Subsystens and nodul es shall be related to the system | f the
overal | software systemis conplex, as determned by the COTR each
maj or subsystem shal |l be described in a separate section.

2.2.3 Systenl Subsystem Logi ¢ and Data Fl ow. Descri be the |ogic
and data flow of the entire systen subsystemin the formof a



flowchart. The flow shoul d provide an integrated presentation of
the systenl subsystem dynami cs of entrances and exits, and conputer
progr ans.

2.2.4  Program Data Mdule Descriptions. Conplete docunentation
shall be provided for each program as described in the follow ng

subpar agr aphs.

2.2.4.1 Structure Charts. Herarchal structure charts shall be
dLawn showi ng all nodules, and the calling relationships between
t hem

2.2.4.2 Modul e Descriptions. Conpl et e descri ptions of each
program nodul e shall be included in the software docunentation.
The docunentations shall include information as described in the
foll owi ng subsections.

2.2.4.2.1 Module Nane, function, and calling sequence. List the
name and function of the nodule and what it acconplishes. The nane
and function should serve as the index to the nmodule in all related
charts and cross references (e.g., source files). The nane should
be derived from the function, and conventions should be
established, such that |ike nam ng occurs throughout. Secondl y,

the initial character or characters of names should be used in the
message codes (e.g., follow ng paragraph or nessages).

2.2.4.2.2 Messages and Codes. Al'l error messages and codes
shall be listed in al phabetical order for use by the system
operators. There must be conplete explanations of what conditions
generated the nessage. Al error message codes should contain
characters identifying the subsystem generating the nessage. A
singl e docunment section describing the error nessages shall contain
the error codes and explanations for each subsystem Possi bl e
ogerator actions in response to each message should be included in
t he message listings and/or in the supporting docunentation.

2.2.4.2.3 Data Structure Description. Descriptions shall be given
for each conpound data structure used. Detailed descriptions shall
be given for recursive structures.

2.2.4.2.4 Program Mdul e |nputs. Al inputs to a nodul e shal
be described in detail, including descriptions of the input format,
and the internal storage format. This list of inputs nust include
those data itens passed as argunents.

2.2.4.2.5 Program Qutputs. Describe the output of the program and
provi de | ayouts (i.e., screen, printer, etc.).

2.2.4.2.6 Program Interfaces. Describe the interfaces with other
software, such as data formats, nessages, paraneters, conversion
requi rements, interface procedures, and media.

2.2.4. 2.7 Tabl es. Descri be data tables used by one or nore



progr ans. The format, physical |ocation (can be relative) and
content nust be conpletely clear with respect to each itemwthin
a table. Exceptions for security tables shall be approved by the
COTR.

Tables shall be included in listing the total content of all ROM’s.
Procedures for updating tables shall be included in the User
Docurnent ati on.

Synbol tables and cross reference listing shall be provided with
each assenbly |anguage program

2.2.4.2.8 Files. The access and use of data obtained from both
tenporary and permanent files shall be described. Refer to data
base description requirenents for conplete docunentation guidelines
applicable to data maintai ned on peripheral devices.

2.2.4.2.9 Structured Psuedocode. An algorithmc description shal
be given for each nodul e describing the procedure undertaken by
t hat nodul e. This description shall be witten in psuedocode,
highly correlated with the actual code.

2.2.5 Operating Environnent. The docunentati on shall include
conpl ete descriptions of the-hardware and software used to support
the system as foll ows.

2.2.5.1 Har dwar e. Identify the equipnent required for the
operation of the system Rel ate the hardware to each program
I nclude information such as:

a. Processor and size of internal storage;

b. Storage online or off-line, media, form and devices;

c. Input/output devices, online and off-line;

d. Data transm ssion devices;

e. System nenory map;

f. Interrupt and DVA structure, including priorities and

defaul ts.

2.2.5.2 Support Software. | dentify the support software needed
for all conputer programs (e.g., conpilers, linkers, libraries).

2.2.5.2.1 CPerating System Identify and describe the operating
system including sysgen and input/output (1/0O generation (gen).
Provi de procedures, |istings, and manual s.

2.2.5.2.2 Conpiler/Assenbler. ldentify and describe the conpiler
or assenbler including the version or release nunber and any
speci al features used.

2.2.5.2.3 O her Sof tware. | dentify and descri be any ot her
software used.

2.2.5.3 Data Base. Describe or reference docunentation provided



for data base managenent. |nclude such information as codes, units

of measurenent, format, range of values, or reference a data
el ement dictionary within which this information Is contal ned.

2.2.6  Miintenance Procedures. A conplete description of software
mai nt enance procedures shall be provided with each system subsystem

(e.g., source generation, source edit, assenbly/conpiling, |inking,

sysgen (regeneration), initializing, etc.). Load lines shall be
provi ded.

2.2.6.1 = Programmi ng Conventi ons. | dentify and describe an

programm ng conventions used. Li st these conventions along wt

t he appropriate | anguage or |anguages to which they apply.

2.2.6.2 Source Library Maintenance Procedures. Describe all file
mai nt enance and update procedures used for source code. I ncl ude

sp%fial products, techniques, and configuration nmanagement tools
used.

2.2.6.3 Test and Verification Procedures. A conpl ete set of
procedures and data (or sinulation systems) are to be described.
Test and operational initialization procedures shall be included

such that conplete and partial replacenent procedures for
execut abl e code are given



3.0 SOFTWARE SYSTEMS USER DOCUMENTATI ON

3.1.0 SCOPE

3.1.1 Scope. This docunent establishes a standard for content to
be observed by contractors in the preparation of User Manuals for

sof tware systens. Users for whom the nanual s adhering to this
standard shall be addressed are electronics technicians, console or
term nal operators, and various applications specialists. The

particular use to which each nmanual will be put depends upon what
type of software is being used (e.g. technicians use of diagnostic
software).

3.1.2 Application. The requirements of this standard shall apply
to systens devel oped or nade to Governnment specifications. Unless

otherwise specified, they shall not apply to commerical production
items, which shall be supplied with comerical nanuals

3.2.0 APPLI CABLE DOCUMENTS

The follow ng docunents, of the issue in effect on the date of
invitation for bid or request for proposal, forma part of this
specification to the extent specified herein.

Fl PS- PUB- 38 _
“Q@ui delines for Docunentation of Computer Prograns

and Automated Data Systens”

Federal Infornmation Processing Standards Publications are avail able
from The Suprintendent of Documents, U.S. CGovernnent Printing
Ofice, Washington, D.C 20402.

NOAA/NESDIS Standard No. s24.801
“Preparation of QOperation and M ntenance Manuals"

NOAA standards are available from U S. Departnent of Conmerce,
National  Cceanic and Atnospheric  Adnministration, Nati o
Environnental Satellite, Data, and Information Service, 08D/3,

Washi ngton, D.C.  20233.

3.3.0 CONTENT

3.3.1 General. The manual shall describe the functions perforned
bﬁ the software such that the system user/operator can determ ne
their applicability and when and how to use them

nal



3.3.2 Overview. The nmanual should begin with an overview of the
organi zation of the manual with directions as to the use of its
content. The organization shall include content which provides: 1)
a description of all capabilities of the system 2) a conplete
description of the physical system and data flow;, and 3) a
description of the operation of all aspects of the system wth
sufficient detail so as to provide a reference for both nornmal and
abnormal (diagnostic and recovery) operations.

3.3.3 Detailed Operational Descriptions. Conplete descriptions
of each of the following items shall be contained within the manua
or nmanual s provided by the contractor.

1. A list and description of all user comrands, sequences, and
pr ocedur es.

2. Capabilities of each command.

3. Performance capabilities, including quantitative information
on inputs, outputs, comunications and internal processes

4.  Execution procedures for initializing each command macro.

5. Data base update procedures for each type of field.  This
docunentation requirenent extends to updates of data stored within
the conputer menory as well as on disk or tape.

6. Input descriptions (including definitions and fornmats) for all

user inputs.

7.  Exanples of all types of inputs showing all options for each
i nput command and paraneter field.

a. Descriptions (including definitions and formats) of all output
from the system

9. Descriptions of all error nessages, their neaning and operator
recovery procedures for each

10. Termnal set-up and operation for each termnal controlled
procedure.

The documentation described above should be or?anized by subsystem

and function.  Mnuals shall follow the format outlined in
FI PS- PUB-38, "Cuidelines for Docunentation of Conputer Prograns and
Aut omat ed Data Systens." (A format routinely used by the

contractor may be used if pre-approved and accepted by the COTR.)
Ref erences nmay be nade to other availabl e docurmentation for details
of itenms such as for hardware operation (refer to NOAA/ NESD S
Standard sS24.801 -- “"Preparation of Operation and Mi ntenance
Manual s") . Frequent use of the diagrans and tables is recomended
for ease of use by the system operators. An al phabeti zed i ndex
must be provided for operator use in locating information on



procedures, comands, options, etc.

3.4.0 QUALITY ASSURANCE PROVI Sl ONS.

3.4.1 Manual Review. Reviews of the manual shall be held during
its preparation to assure conpliance with this standard and
preparation of a document of naxinum useful ness. Manual reviews
will be conducted at the contractor's facility, or a Governnent
site, as nutually agreed. Areas of the document not providing
clear and/or conplete information for overnment  personnel
utilization of the system shall be noted for .revisions to be

performed by the contractor.

3.4.2 Draft Manual. A draft of the manual shall be prepared and
submtted to the COIR for review at |east 90-days prior to

production of the final manual. If a traini n% programis part of
the contract, draft copies of the manual shall be used as a text to
support the instruction. The final draft shall incorporate the

corrections derived fromthe training program (if applicable), and
other items, as directed by the COTR

3.4.3 Final Mnual. The final manual shall be prepared after
approval of a final draft. Delivery shall be: a) one reproducible
original; b) copies as defined by the procurenent specification;
and c¢) a conplete set of nagnetic nedia discs of in the
wor dproccessing format of the contractor. (Note: \WordPerfect
Corporation - "WordPerfect,” or McroPro - "Wordstar" are prefered

by NOAA/NESDIS.)



